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POWERED CLEANER/POLISHER 

CROSS-REFERENCE TO RELATED APPLICATION 
[0001] This application is based on and claims 
priority from provisional patent Application Number 
60/430,735 filed on December 3, 2002. 
STATEMENT OF FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT 
[0002] Not applicable. 

BACKGROUND OF THE INVENTION 
[0003] The present invention relates to cleaning 
implements, and in particular to powered devices for 
cleaning or polishing hard surfaces, such as those 
commonly found in residences. 

[0004] Household cleaning and polishing chemicals are 
well-known as is their use with sponges, brushes and 
pads . Powered devices have been developed to make the 
process of apply these chemicals easier and to provide 
improved treatment of heavily soiled surfaces. Some such 
devices are small electrically powered hand-held units. 
Some have rotating brush heads. See for example U.S. 
patents 4,799,280 and 4,168,560. Other devices have been 
developed which impart linear reciprocation and/or an 
orbiting motion on a cleaning head. These powered 
devices generally have a housing containing a drive motor 
with a rotating shaft that either rotates or reciprocates 
(in a straight or orbital path) the cleaning head using 
suitable coupling between the rotating drive shaft and 
the cleaning head. 

[0005] Some of these devices attach a replaceable 
cleaning pad to the cleaning head, for example, using a 
hook and loop attachment, such as Velcro® brand fasteners 

(see U.S. patent 6,253,405). 

[0006] Some devices are to be used with separately 
contained cleaning/polishing compounds applied during use 
to the cleaning head or directly to the surface being 



cleaned. Others incorporate the compounds in the device 
for example by pre-impregnating the heads. 
[0007] Separately, it is also known to provide 
cleaning compositions in a water dissolvable pouch or 
packet. See U.S. patent 5,234,615, In this case, the 
packet and composition are shipped and stored dry and 
thus are not messy and do not evaporate. When water 
contacts the packet it dissolves and activates the 
composition. However, there is no known portable powered 
cleaning device which utilizes such pouches to deliver a 
cleaning agent to the cleaning pad. 
[0008] Accordingly, improved hand-held powered 
cleaning devices are needed. 

SUMMARY OF THE INVENTION 
[0009] In one aspect the invention provides a portable 
powered cleaning device having a motor mounted in a 
housing so that a drive shaft of the motor extends 
adjacent a bottom opening of the housing. A carrier is 
coupled to the drive shaft through the bottom opening and 
is mounted to the housing so as to reciprocate with 
respect to the housing when the drive shaft is moved. A 
cleaning attachment is removably attached to the carrier 
and a packet of a surface treatment composition is 
disposed between the cleaning attachment and the carrier. 
[0010] In one preferred form the packet is water 
dissolvable, for example, made of polyvinyl alcohol. 
Alternatively, the packet can be perforated with a peel 
off layer covering the perforations prior to use. 
[0011] In another aspect the invention provides a 
portable powered cleaning device with a flex mount fixed 
to the housing having at least one flexible elongated 
member. A motor is mounted in the housing and has a 
drive shaft. The carrier is mounted to the flex mount 



and is eccentrically coupled to the drive shaft so that 
when the shaft is rotated the carrier reciprocate in a 
plane generally parallel to the bottom of the housing. 
[0012] In yet another aspect the invention provides a 
portable powered cleaning device with both a scrub brush 
and another cleaning attachment. The scrub brush and 
attachment are mounted to the carrier to reciprocate 
therewith when the drive shaft is rotated. Preferably, 
the scrub brush is detachable from the carrier and has an 
elongated body disposed between the carrier and the 
cleaning attachment . 

[0013] In preferred forms, the device is powered by a 
rechargeable battery disposed in the housing. A power 
switch is electrically coupled between the battery and 
the motor and an interrupt switch is coupled between the 
power switch and the battery. The interrupt switch is 
preferably pressure sensitive or placed in a location so 
that it can be activated during normal use by applying 
downward pressure on the device or by simply grasping the 
hand rest. Preferably, the motor operates to reciprocate 
the carrier between about 2,500 and 10,000 cycles per 
minute. 

[0014] The carrier can include a substantially rigid 
body coupled to the drive shaft by a bearing having an 
outer race fixed with respect to the carrier and a plate 
attached to a bottom side of the carrier. A layer of 
foam can be adhered to an underside of the carrier plate 
and a hook fastener layer can be adhered to an underside 
of the foam layer or the carrier plate if no foam layer 
is provided. 

[0015] The cleaning attachment can be made of woven or 
non-woven materials including cloth, micro-fibers, 
rubbers, polymers, bristles, foams and combinations 



thereof. The surface treatment composition can be in any 
physical state including liquid, gel, paste, solid and 
granular. The surface treatment composition is preferably 
a cleanser or a polish and can be any of surfactants, 
solvents, chelants, biocides, builders, abrasives, 
polymers, pH adjusters, bleaches, waxes, silicones, 
f luorocarbons, perfumes, dyes and combinations thereof. 
Depending on the particular embodiment, the surface 
treatment composition can be applied directly to the 
cleaning attachment, rather than contained in a pouch. 
The composition can be dried or kept moist in a liquid 
impermeable pouch or container prior to use. 
[0016] These and still other advantages of the 
invention will be apparent from the detailed description 
and drawings. What follows are preferred embodiments of 
the present invention. To assess the full scope of the 
invention the claims should be looked to as the preferred 
embodiments are not intended as the only embodiments 
within the scope of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0017] Figure ('^FIG.") 1 is a right frontal 
perspective view of a portable powered cleaning/polishing 
device according -to the present invention; 
[0018] FIG. 2 is a right side view thereof; 
[0019] FIG. 3 is a cross-sectional view taken along 
line 3-3 of FIG. 1; 

[0020] FIG. 4 is a cross-sectional view taken along 
line 4-4 of FIG. 3; 

[0021] FIG. 5 is another cross-sectional view albeit 
taken along line 5-5 of FIG. 3; 

[0022] FIG. 6 is an exploded perspective view of the 
device of FIG. 1; 



[0023] FIG. 7 is a bottom perspective view of the 
device's housing, in isolation; 

[0024] FIG* 8 is a top plan view of a carrier member; 
[0025] FIG, 9 is a bottom plan view of the device with 
the carrier removed; 

[0026] FIG. 10 is a partial right side view of the 
device of FIG. 1, showing the cleaning attachment 
partially removed; 

[0027] FIGS. IIA-IID show alternate constructions of 

the cleaning attachment; 

[0028] FIG. 12 shows a dry cleaning attachment 
impregnated with a surface treatment composition in which 
the composition is activated by water; 

[0029] FIGS. 13A and 13B show variations in which the 

cleaning composition is contained in a packet located 
between the cleaning attachment and the carrier, FIG. 13A 
showing a water dissolvable packet and FIG. 13B showing a 
perforated packet with a peel-off seal; 

[0030] FIG. 14 is a partial side view of yet another 
alternate version of the device in which a hook fastener 
is adhered directed to a bottom plate of the carrier 
without a foam layer therebetween; 

[0031] FIG. 15 is a front right perspective view of 

another alternate embodiment of the invention having a 
removable scrub brush attachment; 

[0032] FIG. 16 is an enlarged partial right side view 

of the device of FIG. 15; 

[0033] FIG. 17 is perspective view of floor 
cleaning/polishing embodiment of the invention, which is 
the FIG. 1 embodiment modified to accept an extension 
handle and having a wider cleaning attachment; 



[0034] FIG. 18 is a perspective view of another 
embodiment of the invention having an ergonomic housing; 

[0035] FIG. 19 is a right side view of the device of 
FIG. 18; 

[0036] FIG. 20 is a side cross-sectional view taken 
along line 20-20 of FIG. 18; and 

[0037] FIG. 21 is a partial perspective view showing 
another form of the device in which the cleaning 
attachment wraps around the bottom of the device - 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0038] The present invention provides a portable 
motorized device particularly designed for cleaning 
and/or scrubbing hard surfaces, such as in kitchens and 
bathrooms, typically susceptible to dirt and mildew. It 
should be noted that the device may not only be used for 
cleaning, but also for buffing and polishing or otherwise 
treating surfaces. Various features and components of 
the inventive device may be discussed herein with regard 
to cleaning. However, this is done to simplify the 
discussion and is not intended to exclude other non- 
cleaning applications for the device. 

[0039] Additionally, the term '^reciprocate" as used 
herein means to translate back and forth in a straight 
line or non-straight line path. Thus, the device can 
operate to provide back and forth linear motion or an 
orbital motion resulting from translating the center of a 
circular path. Purely rotational motion, without 
translation in at least one direction, is not encompassed 
in the meaning of reciprocate. 

[0040] Referring to FIGS. 1-3, the device 10 has an 
open-bottom housing 12, preferably made of a suitable 
plastic, defining a smooth ergonomic hand rest or grip 14 
with contoured thumb rests 15 on each side for grasping 



the device comfortably during use with either hand. The 
housing 12 is compact and has a generally triangular 
footprint. The housing 12 contains the power and drive 
components (discussed below) and provides a mount for a 
movable carrier 16 holding a cleaning attachment 18. It 
has openings for a power socket 20, power switch 22 and 
interrupt switch 24 and optionally a frontal light (not 
shown in this embodiment) . A battery access opening and 
door (not shown) could^ also be formed in a side^ back or 
top of the housing. FIGS. 18-20 illustrate one example 
of an alternate form of the housing. 

[0041] Referring to FIGS. 3-7, the power and drive 
components of the device reside in the housing on mount 
26, which has a base 27 connected to a top plate 29 by 
three uprights 31. The mount 26 is fixedly supported 
inside the housing 12 by two lower 33 and two upper 35 
supports formed integrally with the housing to extend 
inwardly (see FIGS. 4 and 7) . The supports define slots 
that capture edges of the base 27 and top plate 29. The 
mount supports a DC motor 28 between the base 27 and top 
plate 29 in an inverted fashion with the drive shaft 30 
extending vertically downward through an opening in the 
base 27 of the mount 2 6 at or near the open bottom of the 
housing 12. 

[0042] A set screw (not shown) secures a shaft adapter 
37 onto the drive shaft which mounts an eccentric element 
32 having a bore 34 radially offset from the centerline 
of the eccentric element 32. The eccentric element 32 
also includes an integral (although it could be separate) 
counterbalance 36 extending radially to the side of the 
eccentric element 32 opposite the offset of the bore 34 
so as to counter the moment produced by rotation and 
reduce vibration during use. A roller bearing 38 is 



press-fit onto (or otherwise attached to) the free end of 
the eccentric element 32. 

[0043] The motor mount 26 also has two battery clips 
39 which support and retain a pair of batteries. The 
batteries could be non-rechargeable batteries^ such as 
alkaline cells, but preferably the batteries are 
rechargeable, such as nickel cadmium {"^NiCad") cells or 
lithium ion cells, 

[0044] The embodiment shown in FIGS. 1-10 has 2 AA 

sized 1,000 milliamp hours (""mHr") NiCad cells. This 
power source is preferred for a low speed application in 
which the carrier orbits at about 3,500 orbits per minute 

{^'OPM") when not loaded and about 2, 900 0PM when loaded. 

The embodiment of the device 10' shown in FIGS. 18-20 
has three Sub-C sized 2,000 mHr NiCad cells (and thus 
three battery clips (one shown) ) , which is preferred for 
higher operating speeds of about 6,500 0PM before loading 
and about 5,800 0PM when loaded. These values are 
provided herein merely for illustrating specific 
exemplary operating parameters. However, any suitable DC 
motor 28 can be used which operates between about 1,000 
to 11,000 revolutions per minute on 3-9 volts. Moreover, 
while the device can operate satisfactorily at about 
1,000 to 11,000 0PM, a more preferred range is 2,500 to 
10,000 0PM, an even more preferred range is 2,500 to 
8,500 0PM and a still more preferred range is between 
3,000 and 6,000. 

[0045] In any case, the batteries 40 are electrically 
connected to the motor 28 as well as the terminals of the 
power, chord socket 20, which accepts a power chord 4 2 (as 
shown in FIG. 9) for recharging the batteries 40 (when 
rechargeable cells are used) . 



[0046] The power switch 22, preferably a water 
impermeable membrane covered toggle or push button 
switch, is electrically connected between the motor 28 
and the batteries 40 with the push button interrupt 
switch 24 interposed therebetween at one leg of the 
switch 22. The two switches thus must be closed to 
complete the circuit between the motor 28 and the 
batteries 40. .The interrupt switch 24 can be located 
anywhere on the housing 12 so that it is easily tripped 
during use, preferably without requiring a separate 
motion. For example, the stem of the interrupt switch 24 
can protrude through an opening (preferably sealed within 
an o-ring (not shown) ) in the hand rest 14 of the housing 
12 so that it is depressed when one places his or her 
hand on the device as one would during normal use. This 
switch 24 could also be a pressure sensitive switch 
placed near the bottom of the housing 12 or in the 
carrier 16 and activated in response to downward pressure 
applied to the device. 

[0047] Referring to FIGS. 3 and 5-6, the housing 12 

also contains two carrier mounts 4 4 and 45. The carrier 
mounts 4 4 and 45 somewhat resemble Roman numerals, with 
carrier mount 44 resembling a Roman numeral ^^I" and 
carrier mount 45 resembling Roman numeral ^^11''. Carrier 
mount 4 4 has short planar top and bottom cross-members 4 6 
with four flexible elongated pillars 48. Carrier mount 
4 4 has longer top and bottom cross-members 4 7 and two 
sets of three flexible pillars 49. 

[0048] Ends of the top cross-members pop into grooved 
recesses formed integrally with the housing 12 so that 
the carrier mounts are suspended from the housing 12. 
Carrier mount 44 connects to the housing 12 at recesses 
50 toward the front of the device and carrier mount 45 
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connects at recesses 51 both of which open downward and 
at inner sides. The cross-members are preferably a 
generally rigid plate or bar (able to flex somewhat 
during assembly) and the flexible pillars are preferably 
a flexible plastic or hard rubber to allow them to flex 
without buckling when downward pressure is applied to the 
device . 

[0049] Each carrier mount 44 has two circular bosses 
52 defining threaded bores 54. The bosses 52 fit into 
corresponding recesses 57 in a main body 58 of the 
carrier 16 and fasteners 56 secure the carrier 16 to the 
flex mounts. The main body 58 is also formed with a 
larger central recess 62 receiving the roller bearing 38 
such that its outer race is press-fit into the recess 62 
and thus fixed with respect to the carrier 16. A bottom 
plate 60 encloses the bottom side of the carrier body 58. 

When assembled, the carrier 16 is spaced slightly down 
from the bottom of the housing 12 so that its movement is 
not obstructed. 

[0050] The described arrangement provides for orbital 
movement of the carrier 16 when the motor 28 is operated. 

Specifically, energizing the motor 28 causes the shaft 
30 to rotate, which in turn rotates the eccentric . element 
32 with the inner race of the bearing 38. The carrier 16 
is prevented from rotating with the shaft 30 because of 
the flexible connection to the housing 12 by mounts 44. 
The offset bore 34 in the eccentric element 32 causes the 
bearing 38, and thus the carrier 16, to move radially as 
the shaft 30 is rotated since the outer race of the 
bearing 38 is fixed in the recess of the carrier body. 
The carrier 16 thus moves in a generally elliptical orbit 
about the shaft 30 in a plane generally parallel to the 
bottom of the housing. Preferably, the eccentric element 



32 is sized so that the carrier and cleaning attachment 
travel approximately 2-30 millimeters (^^mm"') during 
orbiting^, with a more preferred range being 3-15 mm and a 
still more preferred range being 4-14 mm» 
[0051] In a preferred form^ a suitable closed-cell 
foam layer 64 generally 3-30 mm thick (preferably about 5 
mm) is adhered to the underside of the bottom plate 60 
and a layer of a hook fastener 66, such as one part of a 
conventional Velcro® brand fastener, is adhered to the 
underside of the foam 64. A looped upper surface of the 
cleaning attachment 18 engages the hook fastener 66. The 
cleaning attachment can be peeled off of the carrier 16 
by separating the loops from the hooks, preferably by 
pulling the cleaning attachment 18 from the carrier 16 
via tab 70 (see FIG. 10) . The hook and loop attachment 
technique is an accepted technique for securely and 
removably attaching a pad or sheet to a rapidly 
reciprocating substrate . 

[0052] As shown in FIG. 14, the foam layer 64 could be 
omitted such that the hook fastener 66 was adhered 
directed to the bottom plate 60. The foam 64 is 
generally preferred, however, to allow the cleaning 
attachment 18 to conform to curved, convex or pitted 
surfaces being cleaned ( see FIG. 2) . It should also be 
noted that while the foam layer is shown as having a flat 
underside, it could define convex curves at the edges or 
anywhere through its extent. 

[0053] It should be noted also that, as shown in FIG. 
21, the layer of hook fastener 66 could be adhered not 
only to the underside of the foam layer 64 or the- carrier 
plate 60, but could wrap around the bottom edges and 
extend along the vertical or angled side edges of these 
components. The cleaning attachment 18 could then be 
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sized slightly larger than the undersurface of these 
components so it could wrap around these components and 
provide side or edge cleaning surfaces^ particularly 
suited for cleaning the corners where a floor and wall 
meet . 

[0054] As illustrated in FIGS. IIA-IID, the cleaning 
attachment 18 can be made of any woven or non-woven 
material. For example, FIG. IIA represents a foam or 
sponge type material; FIG. IIB represents a generally 
smooth non-woven cellulosic material such as nylon and 
rayon or possibly a dusting sheet such as a Pledge® Grab- 
it®; FIG. lie represents a cloth material, the fiber 
coarseness of which can be varied to be made more 
suitable for scrubbing or polishing/buffing as desired; 
and FIG. IID represents a polymeric fiber scrubbing pad. 

As noted, these are examples of some selected material 
compositions, however, any suitable material can be used. 

The attachment can also include highly absorbent 
polymers for better liquid absorption. Further, the 
attachment may have a polyethylene and/or polypropylene 
composition selected to achieve a desired abrasiveness 
and flexibility. 

[0055] In any event, preferably, the attachment is 
formed with its own looped backing material, as know in 
the art, which can act as the loop half of a Velcro® 
system to engage the hook layer. It may be necessary, or 
desired, to adhere or otherwise join a sheet (or one or 
more strips) of the loop half of a Velcro® system to the 
attachment . 

[0056] The present device can be used with any 
suitable cleaning/polishing composition, however, 
preferably they are designed to clean or polish hard 
surfaces, such as sinks, counters, floors, cabinets and 
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other surfaces in kitchens or floors, sinks, tubs, shower 
surrounds, plumbing fixtures and mirrors in bathrooms. 
They can be specifically targeted to treat surfaces made 
of particular materials, such as ceramic, porcelain, 
glass, wood and other natural and synthetic materials, 
[0057] The formulations, for example, may include: 
surfactants, solvents, chelants, biocides, builders, 
abrasives, polymers, pH adjusters, bleach, waxes, 
silicones, f luorocarbons, perfumes, dyes and combinations 
thereof ♦ The physical form of the composition may be 
liquid, solid, gel, paste or granular. 
[0058] Examples of suitable cleaning compositions 
include: 

EX7\MPLE 1 - Bathroom Cleaning Composition 

A. Moist: 

Water 96.9-98.29% 
Nonionic surfactant 3-7% 
Glycol ether 2-6% 
Fragrance 0.1% 
Citric/Lactic acid 2-4% 

B. Dry: 

Water 1-6% 
Nonionic surfactant 36-38% 
Glycol ether 40-42% 
Citric/Lactic Acid 16-17% 
Fragrance 2% 

EXAMPLE 2 - All Purpose/Kitchen Cleaning Composition 

A. Moist: 

Water 85-95% 
Surfactant 1.5-5% 
Glycol ether 1-7% 
Chelant 0.1-1.5% 
Fragrance 0 . 1-0 . 5% 

Caustic soda for pH adjustment 

B. Dry: 

Water 5-10% 
Surfactant 45-55% 
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Glycol -ether 15-35% 
Chelant 5-15% 
Fragrance 1-5% 
Caustic soda for pH adjustment 

[0059] The cleaning composition can be applied to the 
cleaning attachment by any suitable technique. For 
example, it may be impregnated in the attachment and 
stored in either a dry or moist state (note that both are 
preferably initially applied to the cleaning attachment 
when liquid) . Dry impregnated attachments may be 
preferred to some because they are dry to the tough and 
non-evaporative. The dry composition is activated on 
first use by water (as illustrated in FIG. 12) . 
[0060] The cleaning composition may alternatively be 

provided in a pouch or packet 80, as shown in FIGS. 13A 
and 13B. In the embodiment of the invention shown in 
FIG. 13A, the composition is dry and the packet 80 is 
water dissolvable, made for example of a suitable water 
soluble polyvinyl alcohol. Preferably, the packet 80 is 
sold and stored dry and then placed between the carrier 
and the attachment for use. The packet will dissolve and 
the cleanser will be activated by contact with water. 
[0061] In the embodiment shown in FIG. 13B, the packet 

80A is perforated and has a peel-off layer 82 adhered to 
it to cover the perforations 84 before use. In this 
embodiment, the packet need not be dissolvable and the 
cleaning composition may be liquid or a gel. Pressure 
from use will cause the gel to pass through the 
perforations and into the cleaning attachment during use. 

When expended, the packets can simply be recycled and 
replaced. 

[0062] While these are preferred delivery techniques, 

it is of course possible to use separately contained 
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cleanser or polish or to incorporate an onboard 
compartment for the cleanser that could be pumped and 
sprayed through a nozzle from the device or forced 
through openings in the carrier directly to the 
attachment . 

[0063] Figures 15 and 15 illustrate another preferred 
embodiment of the invention having a protruding scrub 
brush 100. In this embodiment, the internal power, drive 
and mounting components (not shown) are identical to that 
described above as is the carrier 16B. The housing 12B 
is also identical expect for the additional provision for 
a lamp opening 102 in the front in which preferably a 
high power light emitting diode (^'LED") 104, as known in 
the art, is disposed for illuminating the surface in 
front of the device being scrubbed by the scrub brush 
100. The LED 104 is powered by the batteries and is 
preferred over other types of lamps due to its high 
output per power consumption. Other lamps could of course 
be used and this feature could be included in any of the 
other embodiments described herein . 

[0064] This embodiment of the invention varies from 
the aforementioned versions primarily in the 
modifications to the cleaning attachment 18B required to 
account for mounting the scrub brush 100. In particular, 
the hook fastener 663 is adhered directly to the 
underside of the carrier bottom plate 60B. The cleaning 
attachment 18B includes the layer of foam 64B which has 
loops at its top side and the cleaning/polishing material 
at its underside. This structure can be a laminate of 
separate layers adhered together or manufactured 
integrally with each other as a monolithic unit. In any 
case, a tunnel 106 is formed in the foam layer to accept 
an elongated handle 108 of the scrub brush 100. A strip 
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110 of mating loop material is adhered to the handle 108 
to attach the scrub brush 100 to the carrier 16B. Thus, 
the scrub brush will orbit with the carrier and cleaning 
attachment when the motor is energized. Preferably, the 
brush head 112 extends out in front of the device with 
its bristles 114 extending downwardly at least to the 
plane the cleaning attachment or even farther to reach 
into crevices in the surface being cleaned. The scrub 
brush can be removed from the device for manual scrubbing 
or when it is simply not needed. 

[0065] All of the most preferred embodiments of the 
invention described so far have included a generally 
triangular cleaning attachment about the same size as the 
footprint of the carrier. As shown in FIG. 17, however, 
the invention also contemplates a floor 
cleaning/polishing version of the device in which the 
cleaning attachment 18C is much wider than the housing so 
as to treat a wider swath of floor per pass. Preferably, 
the cleaning attachment is supported at its top side 
either by a correspondingly shaped bottom plate for the 
carrier or rigid wings 200 or ribs that are part of the 
attachment. In any case, this version of the device 
includes an elongated broom type handle 202 connected to 
the housing in any suitable manner, such as a threaded 
socket molded into the housing. The carrier and cleaning 
attachment of this embodiment (as in all other 
embodiments of the invention) could be rectangular, to 
resemble a conventional mop head, or any other suitable 
rectilinear or curvilinear shape. 

[0066] It should be appreciated that the embodiments 
of the invention described above are merely preferred 
examples of practical constructions of the invention. 
Many modifications and variations to these preferred 
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embodiments will be apparent to those skilled in the art^ 
which will be within the spirit and scope of the 
invention. Therefore, the invention should not be 
limited to the described embodiments. To ascertain the 
full scope of the invention, the following claims should 
be referenced. 

INDUSTRIAL APPLICABILITY 
[0067] The invention provides an improved powered 
cleaning device. 



